SEQUENCE LISTING 

<110> Woodhead, Mary Rose 
Taylor, Mark Andrew 
Brennan, Rex Michael 

<12 0> BLACKCURRANT PROMOTERS AND GENES 

<130> C70237D1 

<140> Unknown 
^ <141> 

i 

5 <150> 09/068,140 

3 <151> 1998-11-02 

U <150> PCT/EP/9604807 

9 <151> 1996-11-04 

;J <150> GB9522558.7 

3 <151> 1995-11-03 

3 <160> 15 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 882 
<212> DNA 

<213> Ribes nigrum 



<400> 1 



cagcattcca 


agaggaaaaa 


aaacatgatc 


aagaagtaat 


tactacaaaa 


Sragsraagctg 


60 


tagtagtaac 


tgcaccacca 


ccatcagaaa 


cagcagagcc 


agctgcagct 


gttgttgccg 


120 


aggaagagac 


aacaaaggag 


caagaagagc 


cgccagcagt 


atcggccgag 


gaacctgtgg 


180 


ccccagctga 


agtagagaca 


aaggtggaag 


ttacagaaga 


accaccaaaa 


gttgaggaga 


240 


aaccagcaga 


agtagaggag 


gctccaaagg 


aaacagtaga 


aacagaacca 


gctgttgaga 


300 


agaccatcaa 


ggaggaaact 


gtagaggact 


ctgtcgtggc 


acctgctccc 


gaaccggaag 


360 


ccgaagtccc 


aaaagagaag 


gtaattgcta 


ctactgaaac 


tactgaggaa 


gaagaaaaag 


420 


tggcagttga 


agaagttgaa 


gtgaaagttg 


aaacagagga 


gggagaagtt 


actgaggaga 


480 


agactgagta 


aaataagttg 


tacaactatt 


ttatgcacgc 


cttattttct 


caattggaag 


540 




tttataatgt agtgggcttt tggtaatatt tgggggttta ataagtggtt taagtgggtt 6 00 

aaggcttttt tggaatttag atatttgggt aaaggcctac ttgaacaaaa catagaaatt 66 0 

tggcacacat gggtaaaagt caaactttgt tgaggatgtt ttcttgttgg ttaaatgtgt 72 0 

gtgccaagta gtagaatgtg gtggttgtaa tgtaagttct caagtagggt ttatgagtcc 7 80 

tagtattatg cttgattgta tgttgatatg aaaatggggg tatgttggct ttgaataaaa 840 

gtttttaatt ttataaaaaa aaaaaaaaaa aaaaaaaaaa aa 882 

<210> 2 

<211> 162 

<212> PRT 

<213> Ribes nigrum 

<400> 2 

Ala Phe Gin Glu Glu Lys Lys His Asp Gin Glu Val lie Thr Thr Lys 

15 10 15 

Glu Glu Ala Val Val Val Thr Ala Pro Pro Pro Ser Glu Thr Ala Glu 

20 25 30 

Pro Ala Ala Ala Val Val Ala Glu Glu Glu Thr Thr Lys Glu Gin Glu 
35 40 45 

r>3 Glu Pro Pro Ala Val Ser Ala Glu Glu Pro Val Ala Pro Ala Glu Val 
50 55 60 

Glu Thr Lys Val Glu Val Thr Glu Glu Pro Pro Lys Val Glu Glu Lys 
i 65 70 75 80 

4 Pro Ala Glu Val Glu Glu Ala Pro Lys Glu Thr Val Glu Thr Glu Pro 
3 85 90 95 

Ala Val Glu Lys Thr lie Lys Glu Glu Thr Val Glu Asp Ser Val Val 

100 105 110 

Ala Pro Ala Pro Glu Pro Glu Ala Glu Val Pro Lys Glu Lys Val lie 

115 120 125 

Ala Thr Thr Glu Thr Thr Glu Glu Glu Glu Lys Val Ala Val Glu Glu 

130 135 140 

Val Glu Val Lys Val Glu Thr Glu Glu Gly Glu Val Thr Glu Glu Lys 
145 150 155 160 

Thr Glu 



i - ; 



i,3 



<210> 3 

<211> 519 

<212> DNA 

<213> Ribes nigrum 



<400> 3 

aaacaacaaa ctttttcatc aatcttcttt ctttaatcat caccatgtcg agctgcggaa 



60 




actgcgactg tgccgacaag accaactgcc caaagaaggg aaacagctac ggctttgaca 12 0 

tcattgagac ccagaagagc tacgatgacg tcgtggtgat ggatgttcag gcagctgaga 18 0 

atgatggcaa gtgcaagtgc ggcccgagct gcagttgtgt gggctgcagc tgtggtcatt 240 

aagttaaaca caacattatc atgttatagt gaataatgat gtgtgtgatg aatataggtg 3 00 

aaaaatctgt ggtgtgataa aaaccgttgg tgaataaata ggtgtatatt tcgtgtgcac 3 60 

cttctacgag tacttgtgct tgttgggtga aagaaatatg cacctaagtg tcagttgttt 42 0 

tccgtgtttt tcgccgtgtc ccttgtaatg gtcatgtttg tgttttcttg tggttaaatt 480 

aaatgaacta gtaatgttat gtaaaaaaaa aaaaaaaaa 519 



<210> 4 
<211> 65 
<212> PRT 

<2 13 > Ribes nigrum 
<400> 4 

Met Ser Ser Cys Gly Asn Cys Asp Cys Ala Asp Lys Thr Asn Cys Pro 

15 10 15 

Lys Lys Gly Asn Ser Tyr Gly Phe Asp lie lie Glu Thr Gin Lys Ser 

20 25 30 

Tyr Asp Asp Val Val Val Met Asp Val Gin Ala Ala Glu Asn Asp Gly 

35 40 45 

Lys Cys Lys Cys Gly Pro Ser Cys Ser Cys Val Gly Cys Ser Cys Gly 
50 55 60 

His 
65 

<210> 5 
<211> 1046 
<212> DNA 

<213> Ribes nigrum 



<400> 5 

ggaggagatc accagttcca ccaacacgtc gtcgtaatga gacacggcga tcggatagac 60 

aacttcgagc cactgtgggt gaagacggcg gcgaacgatg ggacccaccc ttggtcgatg 12 0 

aaggcaagct ccgtaccttc cggacaggtc tgaagctccg aaccaatttt gattttccga 180 

tccatcgtgt ctttgtatca cctttcctcc ggtgcgtaca gacagcatcg gaagtcatct 240 

ccgctctctg cgccgtcgac gatattcccg ccaccactaa tagaggcgat caagtacaaa 3 00 

tcgatccatc caagatcaag gtctctattg agtatggatt atgtgaaatg ttgaacatgc 3 60 

aagccataag acttggtatg gatttcagca atgggaattg gggtttcgat aaatcacacc 42 0 

ttgaatcaac attcccagtt gggacggtgg atcatagtgt ggaaccactc tataaagaga 48 0 

tgccaaaatg ggaagagaca gtcaatggcg caagggccag atatgaagag gttattcagg 540 

ccctagcaga taaatacccc acggagaact tgttgcttgt tacacatggg gaaggagttg 600 

gcgttgcagt ttctgccttc atgaaggatg ttacagtgta cgaagccgat tattgtgcct 660 



atacacacgc aagaagatcc attgtcttgg gcaaaaacca gtcatttact gctgaaaact 72 0 

ttgaagtatt accaaaacaa ggccaaactg gtgtcagtta cgtccttgaa cagcattgat 7 80 

ggaactgtat gacctaattg tggcagccga tgattacaga aacaatttcc acaccttttt 840 

tcttttttcg ggcatttgcc tacattttat aattaattag gcattctcat agctaaggct 900 

cattggattc acatccctac ttgtttaaag gagactttga tttgttgcct ccaaacagaa 960 

catatgttgc tgtgtccatc agcttttttt aactgggatt tctattttta cagtgtgtaa 1020 

aaaaaaaaaa aaaaaaaaaa aaaaaa 1046 



<210> 6 
<211> 258 
<212> PRT 

<213> Ribes nigrum 



WE 



\ ■■ - 

"J u .*ia 



1 =as! 



<400> 6 

Arg Arg Ser Pro Val Pro Pro Thr Arg Arg Arg Asn Glu Thr Arg Arg 

15 10 15 

Ser Asp Arg Gin Leu Arg Ala Thr Val Gly Glu Asp Gly Gly Glu Arg 

20 25 30 

Trp Asp Pro Pro Leu Val Asp Glu Gly Lys Leu Arg Thr Phe Arg Thr 

35 40 45 

Gly Leu Lys Leu Arg Thr Asn Phe Asp Phe Pro lie His Arg Val Phe 

50 55 60 

Val Ser Pro Phe Leu Arg Cys Val Gin Thr Ala Ser Glu Val lie Ser 
65 70 75 80 

Ala Leu Cys Ala Val Asp Asp lie Pro Ala Thr Thr Asn Arg Gly Asp 

85 90 95 

Gin Val Gin lie Asp Pro Ser Lys He Lys Val Ser He Glu Tyr Gly 

100 105 110 

Leu Cys Glu Met Leu Asn Met Gin Ala He Arg Leu Gly Met Asp Phe 

115 120 125 

Ser Asn Gly Asn Trp Gly Phe Asp Lys Ser His Leu Glu Ser Thr Phe 

130 135 140 

Pro Val Gly Thr Val Asp His Ser Val Glu Pro Leu Tyr Lys Glu Met 
145 150 155 160 

Pro Lys Trp Glu Glu Thr Val Asn Gly Ala Arg Ala Arg Tyr Glu Glu 

165 170 175 

Val lie Gin Ala Leu Ala Asp Lys Tyr Pro Thr Glu Asn Leu Leu Leu 

180 185 190 

Val Thr His Gly Glu Gly Val Gly Val Ala Val Ser Ala Phe Met Lys 

195 200 205 

Asp Val Thr Val Tyr Glu Ala Asp Tyr Cys Ala Tyr Thr His Ala Arg 

210 215 220 

Arg Ser He Val Leu Gly Lys Asn Gin Ser Phe Thr Ala Glu Asn Phe 



225 230 235 240 

Glu Val Leu Pro Lys Gin Gly Gin Thr Gly Val Ser Tyr Val Leu Glu 

245 250 255 

Gin His 



<210> 7 
<211> 1017 
<212> DNA 

<213> Ribes nigrum 



<400> 7 



gttgatggca 


gatgtgacca 


actcaggaaa 


aatgccaggg 


ttgttgcaat 


tgattcttac 


60 


gaagatgttc 


ctttgaacga 


tgagaacgca 


ttgaaaaagg 


cagtggctag 


tcagcctgtg 


120 


::; cgcgtcgcca 


ttgaaggagg 


tggcagggat 


ttccaactct 


atcaatcagg 


cgtctttact 


180 


S ggatcatgtg 


ggacggccct 


agaccatggt 


gtggctgctg 


ttgggtatgg 


cacagaaaat 


240 


;3 ggtgtggatt 


actggattgt 


aaggaactca 


tggggtgcaa 


gctggggaga 


gagcggctac 


300 


:»i atcaggatgg 


aacgtaatct 


ggcaggcaca 


gctacgggca 


aatgtggtat 


tgcaatggaa 


360 


gcctcttacc 


ctattaagaa 


aggccaaaat 


cccccaaacc 


caggaccatc 


tcctccatct 


420 


s fi ccaataaaga 


cctccaacag 


ttttgtgaca 


attactatac 


cttggctgaa 


agcaccactt 


480 


3 gctgctgtct 


atttgagttt 


ggcaggtatt 


gcttcgagtg 


gggatgttgc 


ccactcgagg 


540 


W ctgccacttg 


ctgtgatgac 


cattacagtt 


gctgcccaca 


tgagtatccc 


atctgcaacc 


600 


2 ttaatgcagg 


gacgtgtatg 


atgagaagga 


caacccattg 


agtgtgaagg 


cattgaagcg 


660 


, \ tactcccgct 


aaacctcatt 


gggcctttgg 


gaaccgtggc 


aagagcagca 


gtgcttaaga 


720 


rl acattgtgtc 


atctatacag 


tgaaagtaaa 


acgaggatga 


aaagttgtat 


caggcagggc 


780 


j 53 * ttgatgatct 


cctcggtttt 


atagtaccgc 


ataccctcat 


tctccattaa 


ggtcatatac 


840 


atatggacgg 


tttatcaaag 


tttattcaga 


tgctaattat 


gtatatatca 


tttctcagtc 


900 


tctgtatttc 


attttaacga 


gaacataaac 


agatcgttat 


cagctaccaa 


tttccactgt 


960 


aaatcacgtt 


atcaattatt 


tactggcctc 


gctgaaaaaa 


aaaaaaaaaa 


aaaaaaa 


1Q17 



<210> 8 
<211> 206 
<212> PRT 

<213> Ribes nigrum 
<400> 8 

Val Asp Gly Arg Cys Asp Gin Leu 

1 5 
lie Asp Ser Tyr Glu Asp Val Pro 

20 

Lys Ala Val Ala Ser Gin Pro Val 

35 40 
Arg Asp Phe Gin Leu Tyr Gin Ser 



Arg Lys Asn Ala Arg Val Val Ala 

10 15 
Leu Asn Asp Glu Asn Ala Leu Lys 
25 30 
Arg Val Ala lie Glu Gly Gly Gly 

45 

Gly Val Phe Thr Gly Ser Cys Gly 



# • 

50 55 60 

Thr Ala Leu Asp His Gly Val Ala Ala Val Gly Tyr Gly Thr Glu Asn 
65 70 75 80 

Gly Val Asp Tyr Trp lie Val Arg Asn Ser Trp Gly Ala Ser Trp Gly 

85 90 95 

Glu Ser Gly Tyr lie Arg Met Glu Arg Asn Leu Ala Gly Thr Ala Thr 

100 105 110 

Gly Lys Cys Gly lie Ala Met Glu Ala Ser Tyr Pro lie Lys Lys Gly 

115 120 125 

Gin Asn Pro Pro Asn Pro Gly Pro Ser Pro Pro Ser Pro lie Lys Thr 

130 135 140 

Ser Asn Ser Phe Val Thr lie Thr lie Pro Trp Leu Lys Ala Pro Leu 
145 150 155 160 

Ala Ala Val Tyr Leu Ser Leu Ala Gly lie Ala Ser Ser Gly Asp Val 

165 170 175 

Ala His Ser Arg Leu Pro Leu Ala Val Met Thr lie Thr Val Ala Ala 

180 185 190 

His Met Ser lie Pro Ser Ala Thr Leu Met Gin Gly Arg Val 



<210> 9 
<211> 1311 
<212> DNA 

<213> Ribes nigrum 
<400> 9 

gacgccactc accctgaatt tctccacgta ccaaaaccta aacctcatga attccaccca 60 

gaaatctcta tcgcgccgtc gcatgatggc cttcagttct ggcagttcat gatcgccggt 12 0 

tcaatcgctg gatcaatcga gcatatggcg atgtatccgg ttgatacgct taaaactcgc 18 0 

atacaggcta ttgggtcatg ttcggctcaa tccgccggtc tccgacaagc ccttgggtcg 240 

atactgaaag ttgaaggtcc cgccggactt taccgtggca ttggtgcaat gggtctcggt 3 00 

gcaggaccag ctcacgcagt gtatttctcc gtttacgaga tgtgtaagga gactttttct 3 60 

catggtgatc cgagcaattc cggtgcgcac gccgtttcgg gggtgttcgc gacggtggca 42 0 

agcgacgcgg tgattacgcc gatggatgtg gtgaaacaga ggttgcagtt gcagagcagt 480 

ccgtacaagg gtgttgttga ttgcgtgagg agggtgttgg tagaagaagg gattggcgca 540 

ttttacgcat cttatcgaac aactgtggtc atgaatgccc cgtttacggc cgttcacttc 600 

gccacatatg aagccacgaa gaaagggttg ttggaggtgt cgccggagac tgcgaacgat 660 

gagaatttgt tagtgcatgc tactgctggt gctgctgctg gagctttggc tgcagtagta 72 0 

accactccac tagatgttgt caaaactcag ttgcagtgcc aaggtgtttg cggatgcgac 780 

agattttcta gcagttcgat tcaggatgtt ataggaagca tagtgaagaa aaatggatat 840 

gtcgggttaa tgagggggtg gattcccaga atgctatttc atgctcctgc tgcagcaatc 900 

tgctggtcta cttatgaagc ctccaaaaca ttctttcaaa aactcaatga gagcaatagc 960 

aacagctcag ttacctaaga tttcatatgt ttttgttgct ctactaggct tatccaaaat 1020 




catgtcgatt ggtttcactt caccacagtt gccatgaaca actcaaagca tcgaatttta 1080 

catgtatatt atgcaatcta gatgcttctt gatatttatt tttatttttt cttttccaac 1140 

ttttgtaatt agaattagct actatggtta tggcatggag tgttttataa ttgctaatat 1200 

catcgtataa gcaatgctat ttgagaaatt gtggtgtaag gttagagtaa tgttatttgc 1260 

acaatccact tacatagacc gcgggactca tttaaaaaaa aaaaaaaaaa a 1311 



<210> 10 
<211> 289 
<212> PRT 

<213> Ribes nigrum 



<400> 10 
Met lie Ala Gly 
1 

Pro Val Asp Thr 

20 

Ala Gin Ser Ala 
35 

Glu Gly Pro Ala 
50 

Ala Gly Pro Ala 
65 

Glu Thr Phe Ser 

Ser Gly Val Phe 

100 

Asp Val Val Lys 
115 

Val Val Asp Cys 
130 

Phe Tyr Ala Ser 
145 

Ala Val His Phe 

Val Ser Pro Glu 

180 

Ala Gly Ala Ala 
195 

Asp Val Val Lys 
210 

Arg Phe Ser Ser 
225 

Lys Asn Gly Tyr 



Ser lie Ala Gly 
5 

Leu Lys Thr Arg 

Gly Leu Arg Gin 

40 

Gly Leu Tyr Arg 
55 

His Ala Val Tyr 
70 

His Gly Asp Pro 
85 

Ala Thr Val Ala 

Gin Arg Leu Gin 

120 

Val Arg Arg Val 
135 

Tyr Arg Thr Thr 
150 

Ala Thr Tyr Glu 
165 

Thr Ala Asn Asp 

Ala Gly Ala Leu 

200 

Thr Gin Leu Gin 
215 

Ser Ser lie Gin 
230 

Val Gly Leu Met 



Ser lie Glu His 

10 

lie Gin Ala lie 
25 

Ala Leu Gly Ser 

Gly lie Gly Ala 

60 

Phe Ser Val Tyr 
75 

Ser Asn Ser Gly 
90 

Ser Asp Ala Val 
105 

Leu Gin Ser Ser 

Leu Val Glu Glu 

140 

Val Val Met Asn 
155 

Ala Thr Lys Lys 
170 

Glu Asn Leu Leu 
185 

Ala Ala Val Val 

Cys Gin Gly Val 

220 

Asp Val He Gly 
235 

Arg Gly Trp He 



Met Ala Met Tyr 
15 

Gly Ser Cys Ser 
30 

He Leu Lys Val 
45 

Met Gly Leu Gly 

Glu Met Cys Lys 

80 

Ala His Ala Val 
95 

lie Thr Pro Met 
110 

Pro Tyr Lys Gly 
125 

Gly He Gly Ala 

Ala Pro Phe Thr 

160 

Gly Leu Leu Glu 
175 

Val His Ala Thr 
190 

Thr Thr Pro Leu 
205 

Cys Gly Cys Asp 

Ser He Val Lys 

240 

Pro Arg Met Leu 



245 250 255 

Phe His Ala Pro Ala Ala Ala lie Cys Trp Ser Thr Tyr Glu Ala Ser 

260 265 270 

Lys Thr Phe Phe Gin Lys Leu Asn Glu Ser Asn Ser Asn Ser Ser Val 
275 280 285 

Thr 



<210> 11 

<211> 1797 

<212> DNA 

<213> Ribes nigrum 

<400> 11 

gatcttatat tgaggatgca aagtttcaaa ttacctgata tgtaactctc aacaaaatca 60 

agcttttgat catataaatc gaaaccaaca cacaataatt atgaatttct ttgactcttt 120 

gtctctgtac caaaatacgc acaccacaaa aaattctttt tgtattatat tcgtttttta 180 

tttttttaac gttttggtat tcaaacatca tataagtaag ggggaatatt attcggactc 240 

ctccaaaaac ttatgacatt gtgattacac atttgaatga cagaagtttt tgatgaagtg 3 00 

ccaatatcaa tcttttctta attgcttcat aaagggtgtt tttgtaatta aaagaaagat 3 60 

aaggaaattt agcaagaagt gcattattgg gactggtata tatgacaagg atctgacgtg 42 0 

gcaaagaaag aaagtgggtc ctgagtcagg tgtgtcccat ctgtcaatat tcttcaaaag 48 0 

agagtccacc atctcataga tgagatttag aaagtggttt ccacaaaaaa atatgacaca 540 

acccatccat gaaccaataa aaacatgaca ggtcatcatt tctttctatt tttttctctc 600 

aagataataa tacctattag tgtctttaac accggcctaa ctttgcattt cttgtcattt 6 60 

ggtgactttt tattgcccaa ttgtggcttg aaggaaataa aaaggaaagt ctttttcttg 72 0 

aacccatatg gaagcaattt caatgagaga gatagagagg agggatggag attggggtgg 7 80 

agaattgata cggatcttct ttaattggta tatgtaaatc actcagaaac acgtatacca 840 

tatatgcatc aatgtcaatg tcacagaaaa cgtaactcac gaacacattt cgtaacatgc 900 

atgcaccaat catacattat aacatagtgt tacgacaata aaagatcttt agtcgtaaga 960 

gcattagctc gtgacaagaa caaaaacgtg gattcccaac ctaaagaagg gtatatcttt 102 0 

tattcatata tctacttttg atatgaccta aaccttgtgt cacccacaat gttcagtacg 1080 

atcgataatt gtttgacttg tgtgggatga gaaaatgtat gagactggcc attagtttta 1140 

gccggatgtg atttgggtat attgatgaca atataagata tataaaactt gaacaaaaca 12 0 0 

atttctcaac aaattaaact acaagataat ctcccttcag atgataaact aaatggtaga 12 6 0 

atatccgttg agtaccccca ataatttaaa atctccagca aatactgtga ttccttttct 1320 

tcgaagcgaa attccttcct tccaaacacc ttaacaaatg taaaattcgt tagtaagatt 13 80 

aaatttgaaa tgataacaca agagtgaata aaggtcatgg tcacctactt acccaactgc 1440 

acaaaacaca caagcacaca tccaaaagta gtagtatgat tacacacatt tgaaaaaatg 150 0 

acctccatta ttttagccac ctctcttgta aaaaagatta caaacaaatt actcctatca 1560 

ttattataaa aatagtagca taacctcatc tccaatccac accatatatt ttacattatt 1620 

gccaaacatg ctaaaagctt cttgtattca gtgaaaatgt ggtgtcaaat cccaagattc 16 80 

ttcatgtgcc ctctctctct ctctctctct ctctcctcct cctcctcctc tctctctctc 1740 





atcaacttga gggctttagg acctctatat 



aaacctctct 



caattgatca 



tctctgc 



1797 



gatcttatat 
agcttttgat 
gtctctgtac 
tttttttaac 
ctccaaaaac 
ccaatatcaa 
aaggaaattt 
gcaaagaaag 
agagtccacc 
acccatccat 
aagataataa 
ggtgactttt 
aacccatatg 
agaattgata 
tatatgcatc 
atgcaccaat 
gcattagctc 
tattcatata 
atcgataatt 
gccggatgtg 
atttctcaac 
atatccgttg 
tcgaagcgaa 
aaatttgaaa 
acaaaacaca 
acctccatta 
ttattataaa 
gccaaacatg 
ttcatgtgcc 
atcaacttga 
acac tctcaa 
ttccaatggc 
gattgattca 
taatgtttca 
atcccatttg 



12 

3292 
DNA 

Ribes nigrum 



12 



tgaggatgca 


aagtttcaaa 


ttacctgata 


tgtaactctc 


aacaaaatca 


60 


catataaatc 


gaaaccaaca 


cacaataatt 


atgaatttct 


ttgactcttt 


120 


caaaatacgc 


acaccacaaa 


aaattctttt 


tgtattatat 


tcgtttttta 


180 


gttttggtat 


tcaaacatca 


tataagtaag 


ggggaatatt 


attcggactc 


240 


ttatgacatt 


gtgattacac 


atttgaatga 


cagaagtttt 


tgatgaagtg 


300 


tcttttctta 


attgcttcat 


aaagggtgtt 


tttgtaatta 


aaagaaagat 


360 


agcaagaagt 


gcattattgg 


gactggtata 


tatgacaagg 


atctgacgtg 


420 


aaagtgggtc 


ctgagtcagg 


tgtgtcccat 


ctgtcaatat 


tcttcaaaag 


480 


atctcataga 


tgagatttag 


aaagtggttt 


ccacaaaaaa 


atatgacaca 


540 


gaaccaataa 


aaacatgaca 


ggtcatcatt 


tctttctatt 


tttttctctc 


600 


tacctattag 


tgtctttaac 


accggcctaa 


ctttgcattt 


cttgtcattt 


660 


tattgcccaa 


ttgtggcttg 


aaggaaataa 


aaaggaaagt 


ctttttcttg 


720 


gaagcaattt 


caatgagaga 


gatagagagg 


agggatggag 


attggggtgg 


780 


cggatcttct 


ttaattggta 


tatgtaaatc 


actcagaaac 


acgtatacca 


840 


aatgtcaatg 


tcacagaaaa 


cgtaactcac 


gaacacattt 


cgtaacatgc 


900 


catacattat 


aacatagtgt 


tacgacaata 


aaagatcttt 


agtcgtaaga 


960 


gtgacaagaa 


caaaaacgtg 


gattcccaac 


ctaaagaagg 


gtatatcttt 


1020 


tctacttttg 


atatgaccta 


aaccttgtgt 


cacccacaat 


gttcagtacg 


1080 


gtttgacttg 


tgtgggatga 


gaaaatgtat 


gagactggcc 


attagtttta 


1140 


atttgggtat 


attgatgaca 


atataagata 


tataaaactt 


gaacaaaaca 


1200 


aaattaaact 


acaagataat 


ctcccttcag 


atgataaact 


aaatggtaga 


1260 


agtaccccca 


ataatttaaa 


atctccagca 


aatactgtga 


ttccttttct 


1320 


attccttcct 


tccaaacacc 


ttaacaaatg 


taaaattcgt 


tagtaagatt 


1380 


tgataacaca 


agagtgaata 


aaggtcatgg 


tcacctactt 


* 

acccaactgc 


1440 


caagcacaca 


tccaaaagta 


gtagtatgat 


tacacacatt 


tgaaaaaatg 


1500 


ttttagccac 


ctctcttgta 


aaaaagatta 


caaacaaatt 


actcctatca 


1560 


aatagtagca 


taacctcatc 


tccaatccac 


accatatatt 


ttacattatt 


1620 


ctaaaagctt 


cttgtattca 


gtgaaaatgt 


ggtgtcaaat 


cccaagattc 


1680 


ctctctctct 


ctctctctct 


ctctcctcct 


cctcctcctc 


tctctctctc 


1740 


gggctttagg 


acctctatat 


aaacctctct 


caattgatca 


tctctgcatc 


1800 


gcattctttc 


tctctacttt 


cttttaggtc 


aactacactt 


ccctttgagt 


1860 


cactgttgag 


gtaaatcaag 


tgatatatac 


ataaatttta 


tttgaaagat 


1920 


aagagaaccc 


ttttgtgttt 


tctttaataa 


gatccatgta 


tatgaagttt 


1980 


tgttttttta 


ttttttgtta 


attttttttt 


aatttaggca 


tttttgcaat 


2040 


tgaaaagatc 


tgttttcctt 


tggaagagat 


tagaattcgt 


ttcgtgtcga 


2100 



* * 



ttcatcatga 


aaatcaatct 


gggtctagct 


ttaattgtgc 


tgatcttgac 


cggactgtta 


2160 


gatgattcgt 


tttatatgta 


ggcccaatag 


agagtgatag 


tattcccgaa 


ataatacaaa 


2220 


tccgagcaaa 


ctataatcct 


caatagtaac 


tttgtaatct 


ctaaataatc 


aaaaaataat 


2280 


gcttattggg 


gtgattggtg 


tgtttgatgc 


aggttgtatc 


agcgcagaca 


gcattccaag 


2340 


aggaaaaaaa 


acatgatcaa 


gaagtaatta 


ctacaaaaga 


ggaagctgta 


gtagtaactg 


2400 


caccaccacc 


atcagaaaca 


gcagagccag 


ctgcagctgt 


tgttgccgag 


gaagagacaa 


2460 


caaaggagca 


agaagagccg 


ccagcagtat 


cggccgagga 


acctgtggcc 


ccagctgaag 


2520 


tagagacaaa 


ggtggaagtt 


acagaagaac 


caccaaaagt 


tgaggagaaa 


ccagcagaag 


2580 


tagaggaggc 


tccaaaggaa 


acagtagaaa 


cagaaccagc 


tgttgagaag 


accatcaagg 


2640 


aggaaactgt 


agaggactct 


gtcgtggcac 


ctgctcccga 


accggaagcc 


gaagtcccaa 


2700 


aagagaaggt 


aattgctact 


actgaaacta 


ctgaggaaga 


agaaaaagtg 


gcagttgaag 


2760 


aagttgaagt 


gaaagttgaa 


acagaggagg 


gagaagttac 


tgaggagaag 


actgagtaaa 


2820 


ataagttgta 


caactatttt 


atgcacgcct 


tattttctca 


attggaagtt 


tataatgtag 


2880 


tgggcttttg 


gtaatatttg 


ggggtttaat 


aagtggttta 


agtgggttaa 


ggcttttttg 


2940 


gaatttagat 


atttgggtaa 


aggcctactt 


gaacaaaaca 


tagaaatttg 


gcacacatgg 


3000 


gtaaaagtca 


aactttgttg 


aggatgtttt 


cttgttggtt 


aaatgtgtgt 


gccaagtagt 


3060 


agaatgtggt 


ggttgtaatg 


taagttctca 


agtagggttt 


atgagtccta 


gtattatgct 


3120 


tgattgtatg 


ttgatatgaa 


aatgggggta 


tgttggcttt 


gaataaaagt 


ttttaatttt 


3180 


atataataag 


tgtatttttg 


tttaatatca 


ttctttcatt 


ctctcggatc 


aactactgat 


3240 


catcgccttg 


gtaagctatt 


gcctcaccaa 


ctagctaatc 


gaacgcgagc 


cc 


3292 



'is 



<210> 13 
<211> 173 
<212> PRT 

<213> Ribes nigrum 
<400> 13 

Met Ala Thr Val Glu Val Val Ser Ala Gin Thr Ala Phe Gin Glu Glu 

15 10 15 

Lys Lys His Asp Gin Glu Val He Thr Thr Lys Glu Glu Ala Val Val 

20 25 30 

Val Thr Ala Pro Pro Pro Ser Glu Thr Ala Glu Pro Ala Ala Ala Val 

35 40 45 

Val Ala Glu Glu Glu Thr Thr Lys Glu Gin Glu Glu Pro Pro Ala Val 

50 55 60 

Ser Ala Glu Glu Pro Val Ala Pro Ala Glu Val Glu Thr Lys Val Glu 
65 70 75 80 

Val Thr Glu Glu Pro Pro Lys Val Glu Glu Lys Pro Ala Glu Val Glu 

85 90 95 

Glu Ala Pro Lys Glu Thr Val Glu Thr Glu Pro Ala Val Glu Lys Thr 

100 105 110 

He Lys Glu Glu Thr Val Glu Asp Ser Val Val Ala Pro Ala Pro Glu 
115 120 125 



4 



Pro Glu Ala Glu Val Pro Lys Glu Lys Val lie Ala Thr Thr Glu Thr 

130 135 140 

Thr Glu Glu Glu Glu Lys Val Ala Val Glu Glu Val Glu Val Lys Val 

145 150 155 160 

Glu Thr Glu Glu Gly Glu Val Thr Glu Glu Lys Thr Glu 



<210> 14 
<211> 5150 
<212> DNA 

<213> Ribes nigrum 
<400> 14 

agcttatgat tacaactata aaatcaatgc gtggaaatca caaaaactgg aaatgctatg 60 

Q ctatggacga tcaactgata aaactggaaa taggactaag aactgtgaga actaaactag 12 0 

! *W. agaaaactta atgatctaaa ctaaaagtga cagcattttg gcaaatctaa aaagagaggt 18 0 

|!J tcattgtctg atgattggtc ctttcgtgct tcctcctcct ttgattttta tagggctttc 240 

fk atcatttaat attacgattg cccagctgtc catgatccgg ccataaatag ccggatattc 3 00 

\E ttgattggta atggctgtgc ttgattggcg gtatttaaca cctgccgttt tatttgtaaa 3 60 

|y aaccgttatg gattctctga tgagcataaa ccacgctgaa tcggcctatt ggtcgattgg 42 0 

tgtaaggcca tactctgaac agccttgggg attctgatga ccgtagattc ggccttaatg 480 

fn ggcattatga tcgttacttc gtctcatggt aactccattt cgcagtttta cctatggtgt 540 

yy tccttgtcat gagtgtaccg gtcattccca cttcgtcaga cacctttatc agcctaatcc 600 

Q taggtccatt aaagtctggg gacctggatt tgttatcctc taaattagaa agactatcct 660 

n gatcattttt gttcttcggt cattagcacc taggaggttt ggccagaaac agtctcgtcc 72 0 

p 

; ^ ttttgatctt tcggcctcgc caggccgggt gggtttcctg atacagaact cggcctataa 78 0 

gccgatttat atgagatgta aacagacaca agattggtaa gttattttcc atgtctaagt 840 

tcgactctcc gtgaccgtga ccgtgaccgt tctccctttg ccccaaattg ttagtttaac 900 

aaaaatactg gacaatttct cacttgagta gttattccca attttgtttt caaactctat 960 

ctgatgcagc ggattatgaa aggttaagaa ttaaacaaga atatcacgta ttctcgtaag 102 0 

aagaagaaga acacagagaa aagttctcag tttttattga taaaatatga ataataatcc 108 0 

ctaaaacaac ttagaagtct tgtttaaata gaagctagca aatcctaata tgaataggaa 1140 

accctaatac gaaaataaga aattacgata aaaactcaac agataacgaa attacgaaac 12 0 0 

tgtctgaaaa cactaaaact taaatacaag gtccttaatg acggaatttg actaaaatca 12 6 0 

cgagaccatg ttacttttgt aacatgtctt gaagatctcg acgtttcgca ccaagtcacc 132 0 

aaatttcaca taattccaac actattgcta ctattcacga acccaaaatt ctcgcaaaca 1380 

acagatttaa ctttacagtc caagctccct acatcaggct ccccttcttg aaaagaactc 1440 

atcctcgatt ttctttcgaa aattgaattc tgccttccca ttgaaataaa tactttgaat 1500 

atacattttg cttcaacctt ttgggctcaa caaaaatcaa cttttcttcc atctccaact 1560 

tttgcacaat atccaataat aaaggattag agagaaaatt ttcaacccca ataaaatcaa 162 0 

tttgttggat ctcattaaat tgaatgaaat catgattttt ttgctcaaca atttctgatt 1680 

ttatttgctt gatttcttca tgcaactctt cttgagaact atcttgcgta ataaaatcgc 1740 

atgttttcat agactcaatg gaatcaaaag tttcttcctt cacttcattc aaatcataaa 1800 
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catattcttc aactaaatca acatcttgat ttgatatgat ttcttctaca actccacctt 1860 

tattttggtt gtcttcgttg atcccttgga tttcacacaa agttggttca tggtcaacaa 192 0 

catgtgctct ccacgaaatt ccatcacatg attgttaata ttttgttctt tcacactata 1980 

tttattttct aatatttgtt cataattcca cggtaaaaat ttactttcca tgagtttcct 2040 

cattcttgac caacaacgaa tacgacgttt accttgatgt tctcttgatt cttgtaattt 2100 

taaccaccac cataacgctg gacctgcaag tttgcgtaac acataccccc acttctcttc 2160 

ttccggaata ttcatatgct caaagaaatc ttccatgtcc aatacccaat caagaaaatc 222 0 

ttcaaagtaa acacaaccgt tgaaactagg catattatta taatacctaa aatctcgacg 22 80 

aagagaaaca taaacgtcaa caaatcgatt agccgcttga atctcttgac gaaactcctg 2340 

ccggagttcc ataaactctc ccacagtcac cacacttccc tcacgttcac cgtccatgag 2400 

gatggctttg ataccaactt gacgcagcgg attatgaaag gttaagaatt aaacaagaat 2460 

agcacgtatt ctcgtaagaa gaagaagaac acggagaaaa gttctcagtt tttattgata 2 52 0 

aaatatgaat aataatccct gaaacaactt agaagtcttg tttaaataga agctagcaaa 2580 

tcctaatatg aataggaaat cctaatacga aaataagaaa ttacgataaa aactcaacaa 2640 

ataacgaaat tacgaaattg tctgaaaaca ctaaaactta aatacgaggt ccttaacgac 27 0 0 

ggaatttgac taaaatcacg agaccatgtt atgtaacatg tcttgaagat ctcgacgttt 27 6 0 

cgcaccaagt caacaaattt caacataatt ccaatactgt tactactatt cacgaaccca 282 0 

aattctcgca aacaaccgat ttaactttac cgtccaagct ccatacatca ctatccaaca 2880 

caaaaatgaa agaacataca attttacaaa cttcatcttt tcttctgatt ctttccttca 2940 

ctttaaaata gaaagaaaaa agaaaaccac actgatagct ccttccattc ccatatctcc 3 000 

cacttgattc tcaaaaacac atttctccaa aataattgtg tatatggcga caacaaccca 3 060 

tgaaagcgat ctccaatctc caattattca ctcctccatc tccatttata cattaacccc 312 0 

tcaaccttaa ctcttcactt ccacactcca ttttcatggc gaccgacgcc actcaccctg 3180 

aatttctcca cgtaccaaaa cctaaacctc atgaattcca cccagaaatc tctatcgcgc 3240 

cgtcgcatga tggccttcag ttctggcagt tcatgatcgc cggttcaatc gctggatcaa 33 00 

tcgagcatat ggcgatgtat ccggttgata cgcttaaaac tcgcatacag ggtattgggt 33 60 

catgttcggc tcaatccgcc ggtctccgac aagcccttgg gtcgatactg aaagttgaag 3 42 0 

gtcccgccgg actttaccgt ggcattggtg caatgggtct cggtgcagga ccagctcacg 3480 

cagtgtattt ctccgtttac gagatgtgta aggagacttt ttctcatggt gatccgagca 3540 

attccggtgc gcacgccgtt tcgggggtgt tcgcgacggt ggcaagcgac gcggtgatta 3 60 0 

cgccgatgga tgtggtgaaa cagaggttgc agttgcagag cagtccgtac aagggtgttg 3660 

ttgattgcgt gaggagggtg ttggtagaag aagggattgg cgcattttac gcatcttatc 372 0 

gaacaactgt ggtcatgaat gccccgttta cggccgttca cttcgccaca tatgaagcca 37 8 0 

cgaagaaagg gttgttggag gtgtcgccgg agactgcgaa cgatgagaat ttgttagtgc 3840 

atgctactgc tggtgctgct gctggagctt tggctgcagt agtaaccact ccactagatg 3900 

ttgtcaaaac tcagttgcag tgccaagtaa gtccctttta actttgcact aaaaaaaaaa 3960 

taagattcac tgttctaatt tcagaattac accaataaaa aaggacagag ctagcaatga 402 0 

cttgattctc tgaattcgca atacgataat tcagtattga tagcttatag tatgtggcca 4080 

agccaaggcg taggatgaat ttaccagcca gtttggaagt taatatcttt ttttgtatgg 4140 

agatatcgat gaagttggtg tgatttttga agtcactaaa tgagctgcta tcgcatgata 42 0 0 

tattgatgtg taaaaatatt gaaaagtgaa aaacgtttcc agagaaacaa gcaactcatc 42 6 0 

tttattcttt agagatggag ctcgattatg atatgaactt tgaagctttg aattgatcga 432 0 

tgaagcaaca agacaaaatc ttttatatta aaaaagttgt ctttctggtg gtttattcag 43 80 
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ggtgtttgcg gatgcgacag attttctagc agttcgattc aggatgttat aggaagcata 4440 

gtgaagaaaa atggatatgt cgggttaatg agggggtgga ttcccagaat gctatttcat 4500 

gctcctgctg cagcaatctg ctggtctact tatgaagcct ccaaaacatt ctttcaaaaa 4560 

ctcaatgaga gcaatagcaa cagctcagtt acctaagatt tcatatgttt ttgttgtctc 462 0 

tactaggctt atccaaaatc atgtcgattg gtttcacttc accacagttg ccatgaacaa 4680 

ctcaaagcat cgaattttac atgtatatta tgcaatctag atgcttcttg atatttattt 4740 

ttattttttc ttttccaact tttgtaatta gaattagcta ctatggttat ggcatggagt 4800 

gttttataat tgctaatatc atcgtataag caatgctatt tgagaaattg tggtgtaagg 4860 

ttagagtaat gttatttgcc aatccactta catagaccgc gggactcatt tatcatatgg 4920 

acctacttct atttcttatt aggcaactag attctacaaa taacattctc ccgaaggcta 4980 

tgtacaatgc accttttttg aattacaaac tcttctgttc aatataagag gaatctggaa 5040 

atatctggtc ctaattaact acaagtctac aagaatcatg tcatgccatt aaggttcact 5100 

tcaagtaaag gtgaacacaa attaggagaa attttaaatt agagacacta 5150 

<210> 15 
<211> 328 
<212> PRT 

<213> Ribes nigrum 
<400> 15 

Met Ala Thr Asp Ala Thr His Pro Glu Phe Leu His Val Pro Lys Pro 

15 10 15 

Lys Pro His Glu Phe His Pro Glu lie Ser lie Ala Pro Ser His Asp 

20 25 30 

Gly Leu Gin Phe Trp Gin Phe Met lie Ala Gly Ser He Ala Gly Ser 

35 40 45 

He Glu His Met Ala Met Tyr Pro Val Asp Thr Leu Lys Thr Arg lie 

50 55 60 

Gin Gly He Gly Ser Cys Ser Ala Gin Ser Ala Gly Leu Arg Gin Ala 
65 70 75 80 

Leu Gly Ser He Leu Lys Val Glu Gly Pro Ala Gly Leu Tyr Arg Gly 

85 90 95 

He Gly Ala Met Gly Leu Gly Ala Gly Pro Ala His Ala Val Tyr Phe 

100 105 110 

Ser Val Tyr Glu Met Cys Lys Glu Thr Phe Ser His Gly Asp Pro Ser 

115 120 125 

Asn Ser Gly Ala His Ala Val Ser Gly Val Phe Ala Thr Val Ala Ser 

130 135 140 

Asp Ala Val He Thr Pro Met Asp Val Val Lys Gin Arg Leu Gin Leu 
145 150 155 160 

Gin Ser Ser Pro Tyr Lys Gly Val Val Asp Cys Val Arg Arg Val Leu 

165 170 175 

Val Glu Glu Gly He Gly Ala Phe Tyr Ala Ser Tyr Arg Thr Thr Val 




180 185 190 

Val Met Asn Ala Pro Phe Thr Ala Val His Phe Ala Thr Tyr Glu Ala 

195 200 205 

Thr Lys Lys Gly Leu Leu Glu Val Ser Pro Glu Thr Ala Asn Asp Glu 

210 215 220 

Asn Leu Leu Val His Ala Thr Ala Gly Ala Ala Ala Gly Ala Leu Ala 
225 230 235 240 

Ala Val Val Thr Thr Pro Leu Asp Val Val Lys Thr Gin Leu Gin Cys 

245 250 255 

Gin Gly Val Cys Gly Cys Asp Arg Phe Ser Ser Ser Ser lie Gin Asp 

260 265 270 

Val lie Gly Ser lie Val Lys Lys Asn Gly Tyr Val Gly Leu Met Arg 

275 280 285 

Gly Trp lie Pro Arg Met Leu Phe His Ala Pro Ala Ala Ala lie Cys 

290 295 300 

Trp Ser Thr Tyr Glu Ala Ser Lys Thr Phe Phe Gin Lys Leu Asn Glu 
305 310 315 320 

Ser Asn Ser Asn Ser Ser Val Thr 

325 
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